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                                                         ABSTRACT 
Many researchers have acknowledged the importance of adopting the Information 
System (IS) to enhance an organization’s performance. In Malaysia, very few studies 
have examined the extent of IS adoption from a business process perspective. The 
objective of this study was to determine the technological, organizational and 
environmental factors that influence the extent of IS adoption among the small and 
medium sized enterprises (SMEs) in the printing industry. In addition, the moderating 
influence of owners/CEOs’ innovativeness in the relationship between the 
determinants and the extent of IS adoption was also examined. A six-factor 
framework of three contexts from the technological-organizational-environmental 
(TOE) theory was used to examine the extent of IS adoption in the business processes. 
The business processes examined were adapted from Porter’s business value chain. A 
structured questionnaire for the attention of owners/CEOs of the printing companies 
was used to obtain the data and measure the variables. The six independent variables 
examined consisted of three technological factors (relative advantage, compatibility 
and complexity of technology), one organizational factor (firm’s resources) and two 
environmental factors (customers’ pressure and competition). The dependent variable 
was the extent of IS adoption for business processes, measured by internal 
communication, internal administration, outbound communication, order-taking, 
inbound communication and procurement. The findings showed that resources and 
relative advantage influence the overall extent of IS adoption. Relative advantage and 
firm’s resources influence IS adoption for internal communication. Relative 
advantage and firm’s resources influence IS adoption for outbound communication. 
Firm’s resources and competition influence IS adoption of order-taking.  Relative 
advantage, firm’s resources and customers’ pressure influence IS adoption for 
inbound communication. Compatibility and firm’s resources influence IS adoption for 
procurement. However, owners/CEOs’ innovativeness does not moderate the 
influence of the relationship between the antecedents and the extent of IS adoption of 
all the business processes.  










                                                               ABSTRAK 
Ramai penyelidik telah mengakui kepentingan mengguna pakai Sistem Maklumat (IS) 
untuk meningkatkan prestasi organisasi. Di Malaysia, beberapa kajian telah 
menyelidik sejauh mana IS diguna pakai dari perspektif proses perniagaan. Objektif 
kajian ini adalah untuk menentukan faktor-faktor teknologi, organisasi dan 
persekitaran yang mempengaruhi tahap penggunaan IS dalam kalangan perusahaan 
kecil dan sederhana (PKS) industri percetakan. Di samping itu, pengaruh 
penyederhana keupayaan pemilik/CEO dalam hubungan antara penentu dan sejauh 
mana IS diguna pakai juga diperiksa. Rangka kerja enam faktor yang mengandungi 
tiga konteks dari segi teori teknologi-organisasi-persekitaran (TOE) digunakan untuk 
meneliti tahap guna pakai IS dalam proses perniagaan. Proses perniagaan yang 
diperiksa disesuaikan daripada rantaian nilai perniagaan Porter. Soal selidik 
berstruktur yang melibatkan Pemilik/CEO syarikat percetakan digunakan untuk 
memperoleh data dan mengukur pemboleh ubah. Sebanyak enam pemboleh ubah 
bebas yang diperiksa terdiri daripada tiga faktor teknologi (kelebihan relatif, 
keserasian dan kerumitan teknologi), satu faktor organisasi (sumber firma) dan dua 
faktor alam sekitar (tekanan pelanggan dan persaingan). Pemboleh ubah bersandar 
pula adalah tahap guna pakai IS untuk proses perniagaan, yang diukur oleh 
komunikasi dalaman, pentadbiran dalaman, komunikasi keluar, pengambilan pesanan, 
komunikasi masuk dan perolehan. Dapatan kajian menunjukkan bahawa sumber firma 
dan kelebihan relatif mempengaruhi tahap keseluruhan penggunaan IS. Kelebihan 
relatif dan sumber-sumber firma mempengaruhi penggunaan IS untuk komunikasi 
dalaman. Kelebihan relatif dan sumber firma mempengaruhi penggunaan IS untuk 
komunikasi keluar. Sumber perusahaan dan persaingan mempengaruhi penggunaan IS 
untuk pengambilan pesanan. Kelebihan relatif, sumber perusahaan dan tekanan 
pelanggan mempengaruhi penggunaan IS untuk komunikasi masuk. Kesesuaian dan 
sumber-sumber perusahaan mempengaruhi penggunaan IS untuk perolehan. Walau 
bagaimanapun, keupayaan inovatif pemilik/CEO tidak menyederhanakan pengaruh 
hubungan antara penyebab dan sejauh mana IS diamalkan untuk semua proses 
perniagaan 
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1.1 BACKGROUND OF STUDY   
Small and Medium Enterprises (SMEs) are important players in the economy as they 
can provide employment, promote sustainable industrialization and encourage 
innovation. By active participation in digital transformation, SMEs can boost 
economic growth as they can gain access to both the local and global markets (OECD, 
2017). While digitalization offers new opportunities for SMEs to reach a wider 
market, many SMEs are not reaping the benefits of the technological transition as they 
are lagging behind in adopting Information System (IS) (OECD, 2017). For example, 
fewer SMEs are adopting enterprise resources planning (ERP) software and cloud 
computing applications to manage their business as compared to large organizations 
(OECD, 2017). IS can be used to strategically support operations, management and 
decision-making in business (Thong, 1999; Davis & Oslon, 1985; Zhu, Kraemer & 
Xu, 2003). Those SMEs that successfully adopt IS can be more competitive and reach 
local and global markets at a relatively lower cost (OECD, 2017).  
The importance of adoption of IS has led to many studies being conducted. Past IS 
research has been mainly carried out on large businesses and in developed economies, 
like the United States of America (USA), Canada and countries in Europe. The study 
on IS adoption among the SMEs is particularly important for the less developed and 
developing countries as their economies are largely dependent on the SMEs 
(Alzougool & Kurnia, 2010). Subsequently, many studies have been undertaken by 
researchers focusing on SMEs in the Asia-Pacific region (Thong, 2001; Seyal & 
148 
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 BiasT N Mean Std. Deviation Std. Error Mean 
TECRelative Advantage1 
1 96 3.78 1.078 .110 
2 35 3.63 1.114 .188 
TECRelative Advantage2 
1 96 3.61 1.019 .104 
2 35 3.51 1.067 .180 
TECRelative Advantage3 
1 96 3.78 1.068 .109 
2 35 3.83 1.043 .176 
TECRelative Advantage4 
1 96 3.85 1.066 .109 
2 35 3.80 1.052 .178 
TECCompatiblity1 
1 95 3.45 .920 .094 
2 34 3.41 .957 .164 
TECCompatiblity2 
1 95 3.61 .926 .095 
2 34 3.47 .992 .170 
TECCompatibility3 
1 95 3.68 .948 .097 
2 33 3.55 1.092 .190 
TECComplexity1 
1 95 3.58 1.087 .112 
2 35 3.54 .980 .166 
TECComplexity2 
1 95 3.47 1.100 .113 
2 35 3.51 .951 .161 
TECComplexity3 
1 95 3.56 1.069 .110 
2 35 3.54 .980 .166 
TECComplexity4 
1 95 3.41 1.144 .117 
2 35 3.34 .968 .164 
ORGResouces1 
1 96 3.27 1.119 .114 
2 35 3.37 .843 .143 
ORGResources2 
1 96 3.14 1.101 .112 
2 35 3.00 .970 .164 
ORGResources3 
1 96 3.11 1.150 .117 
2 35 2.97 1.014 .171 
ORGResources4 
1 96 2.82 1.026 .105 
2 35 2.86 1.004 .170 
ENVCustomerPressure1 
1 96 3.19 1.029 .105 
2 35 3.23 1.031 .174 
ENVCustomerPressure2 
1 96 3.40 1.156 .118 
2 35 3.14 1.264 .214 
ENVCustomerPressure3 
1 96 3.41 1.111 .113 
2 35 3.34 1.259 .213 
ENVCustomerPressure4 
1 96 3.14 1.148 .117 
2 35 3.31 1.132 .191 
ENVCompetition1 1 96 3.84 1.146 .117 
160 
 
2 35 4.17 .891 .151 
ENVCompetition2 
1 96 3.66 1.122 .115 
2 35 3.94 .873 .147 
ENVCompetition3 
1 96 3.70 1.116 .114 
2 35 3.66 1.083 .183 
Innovation Item1 
1 92 3.63 .980 .102 
2 35 3.66 .938 .158 
Innovation Item2 
1 92 3.45 1.062 .111 
2 35 3.11 1.132 .191 
Innovation Item3 
1 92 3.63 .922 .096 
2 35 3.60 .881 .149 
Innovation Item4 
1 92 3.40 .973 .101 
2 35 3.57 1.008 .170 
EXT Internal Comm1 
1 96 3.93 1.216 .124 
2 35 3.86 1.167 .197 
EXT Internal Comm2 
1 96 3.35 1.265 .129 
2 35 3.63 1.330 .225 
EXT Internal Comm3 
1 94 3.44 1.169 .121 
2 35 3.71 1.226 .207 
EXT Internal Comm4 
1 96 3.44 1.177 .120 
2 35 3.66 1.327 .224 
EXT Internal Comm5 
1 95 3.42 1.208 .124 
2 35 3.49 1.358 .230 
EXT Internal Admin1 
1 96 3.52 1.240 .127 
2 35 3.40 1.355 .229 
EXT Internal Admin2 
1 96 3.31 1.324 .135 
2 35 3.03 1.294 .219 
EXT Internal Admin3 
1 96 2.98 1.361 .139 
2 35 3.00 1.306 .221 
EXT Out Comm1 
1 96 3.99 1.129 .115 
2 35 4.14 .944 .160 
EXT Out Comm2 
1 96 3.70 1.258 .128 
2 35 3.74 1.094 .185 
EXT Out Comm3 
1 96 3.51 1.376 .140 
2 35 4.00 1.085 .183 
EXT Out Comm4 
1 96 3.88 1.163 .119 
2 35 3.91 1.147 .194 
EXT Out Comm5 
1 96 3.81 1.242 .127 
2 35 3.91 1.147 .194 
EXT Out Comm6 
1 96 4.06 1.054 .108 
2 35 4.14 1.004 .170 
EXT Order Taking1 1 96 4.06 1.212 .124 
161 
 
2 35 4.37 .770 .130 
EXT Order Taking2 
1 96 3.83 1.270 .130 
2 35 4.46 .780 .132 
EXT Order Taking3 
1 96 2.96 1.450 .148 
2 35 3.60 1.479 .250 
EXT Inbound Comm1 
1 96 3.38 1.172 .120 
2 35 3.89 1.183 .200 
EXT Inbound Comm2 
1 96 3.60 1.147 .117 
2 35 3.80 1.183 .200 
EXT Inbound Comm3 
1 96 3.06 1.263 .129 
2 35 3.63 1.308 .221 
EXT Inbound Comm4 
1 96 1.99 1.210 .123 
2 35 2.69 1.409 .238 
EXT Procurement1 
1 96 3.20 1.211 .124 
2 35 3.60 1.143 .193 
EXT Procurement2 
1 96 3.60 1.183 .121 
2 35 3.77 1.285 .217 
EXT Procurement3 
1 96 2.26 1.283 .131 
2 35 2.94 1.494 .253 
EXT Procurement4 
1 95 2.48 1.367 .140 

















Independent Samples Test 
  
Levene's Test for 
Equality of Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
TECRelative Advantage1 Equal variances 
assumed 
.001 .969 .711 129 .478 
Equal variances 
not assumed 
    .700 58.744 .487 
TECRelative Advantage2 Equal variances 
assumed 
.053 .817 .492 129 .624 
Equal variances 
not assumed 
    .482 58.075 .632 
TECRelative Advantage3 Equal variances 
assumed 
.300 .585 -.226 129 .822 
Equal variances 
not assumed 
    -.228 61.758 .820 
TECRelative Advantage4 Equal variances 
assumed 
.111 .740 .258 129 .797 
Equal variances 
not assumed 
    .260 61.175 .796 
TECCompatiblity1 Equal variances 
assumed 
.000 .986 .220 127 .826 
Equal variances 
not assumed 
    .216 56.262 .830 
TECCompatiblity2 Equal variances 
assumed 
.095 .759 .742 127 .459 
Equal variances 
not assumed 
    .718 54.916 .476 
TECCompatibility3 Equal variances 
assumed 
1.069 .303 .696 126 .488 
Equal variances 
not assumed 
    .650 49.786 .519 
TECComplexity1 Equal variances 
assumed 
.823 .366 .172 128 .864 
Equal variances 
not assumed 
    .181 66.835 .857 
TECComplexity2 Equal variances 
assumed 
1.303 .256 -.193 128 .847 
Equal variances 
not assumed 
    -.207 69.648 .837 
TECComplexity3 Equal variances 
assumed 
.728 .395 .073 128 .942 
Equal variances 
not assumed 
    .076 65.744 .940 
163 
 
TECComplexity4 Equal variances 
assumed 
2.720 .102 .311 128 .756 
Equal variances 
not assumed 
    .336 71.137 .738 
ORGResouces1 Equal variances 
assumed 
2.749 .100 -.484 129 .629 
Equal variances 
not assumed 
    -.551 79.896 .583 
ORGResources2 Equal variances 
assumed 
2.046 .155 .642 129 .522 
Equal variances 
not assumed 
    .681 68.080 .498 
ORGResources3 Equal variances 
assumed 
.952 .331 .650 129 .517 
Equal variances 
not assumed 
    .689 68.027 .493 
ORGResources4 Equal variances 
assumed 
.003 .956 -.170 129 .865 
Equal variances 
not assumed 
    -.172 61.607 .864 
ENVCustomerPressure1 Equal variances 
assumed 
.006 .940 -.202 129 .840 
Equal variances 
not assumed 
    -.202 60.319 .841 
ENVCustomerPressure2 Equal variances 
assumed 
.131 .718 1.081 129 .282 
Equal variances 
not assumed 
    1.037 56.049 .304 
ENVCustomerPressure3 Equal variances 
assumed 
.747 .389 .279 129 .781 
Equal variances 
not assumed 
    .263 54.459 .794 
ENVCustomerPressure4 Equal variances 
assumed 
.007 .934 -.792 129 .430 
Equal variances 
not assumed 
    -.797 61.223 .428 
ENVCompetition1 Equal variances 
assumed 
3.514 .063 -1.531 129 .128 
Equal variances 
not assumed 
    -1.719 77.311 .090 
ENVCompetition2 Equal variances 
assumed 
6.149 .014 -1.367 129 .174 
Equal variances 
not assumed 
    -1.535 77.317 .129 
ENVCompetition3 Equal variances 
assumed 
.098 .755 .187 129 .852 
Equal variances 
not assumed 
    .189 62.067 .851 
164 
 
Innovation Item1 Equal variances 
assumed 
.080 .778 -.139 125 .890 
Equal variances 
not assumed 
    -.142 64.021 .888 
Innovation Item2 Equal variances 
assumed 
.211 .647 1.542 125 .125 
Equal variances 
not assumed 
    1.499 58.182 .139 
Innovation Item3 Equal variances 
assumed 
.057 .811 .168 125 .867 
Equal variances 
not assumed 
    .172 64.098 .864 
Innovation Item4 Equal variances 
assumed 
.016 .899 -.867 125 .387 
Equal variances 
not assumed 
    -.853 59.551 .397 
EXT Internal Comm1 Equal variances 
assumed 
.006 .939 .294 129 .769 
Equal variances 
not assumed 
    .300 62.742 .765 
EXT Internal Comm2 Equal variances 
assumed 
.445 .506 -1.084 129 .281 
Equal variances 
not assumed 
    -1.058 57.851 .294 
EXT Internal Comm3 Equal variances 
assumed 
.506 .478 -1.186 127 .238 
Equal variances 
not assumed 
    -1.160 58.453 .251 
EXT Internal Comm4 Equal variances 
assumed 
1.544 .216 -.913 129 .363 
Equal variances 
not assumed 
    -.863 54.689 .392 
EXT Internal Comm5 Equal variances 
assumed 
1.572 .212 -.262 128 .794 
Equal variances 
not assumed 
    -.248 55.006 .805 
EXT Internal Admin1 Equal variances 
assumed 
.571 .451 .482 129 .631 
Equal variances 
not assumed 
    .462 56.053 .646 
EXT Internal Admin2 Equal variances 
assumed 
.596 .441 1.092 129 .277 
Equal variances 
not assumed 
    1.104 61.687 .274 
EXT Internal Admin3 Equal variances 
assumed 
.214 .644 -.078 129 .938 
Equal variances 
not assumed 
    -.080 62.728 .937 
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EXT Out Comm1 Equal variances 
assumed 
.686 .409 -.717 129 .475 
Equal variances 
not assumed 
    -.779 71.711 .439 
EXT Out Comm2 Equal variances 
assumed 
.890 .347 -.187 129 .852 
Equal variances 
not assumed 
    -.200 68.931 .842 
EXT Out Comm3 Equal variances 
assumed 
5.528 .020 -1.899 129 .060 
Equal variances 
not assumed 
    -2.120 76.240 .037 
EXT Out Comm4 Equal variances 
assumed 
.193 .661 -.172 129 .864 
Equal variances 
not assumed 
    -.173 61.182 .863 
EXT Out Comm5 Equal variances 
assumed 
.523 .471 -.423 129 .673 
Equal variances 
not assumed 
    -.439 65.037 .662 
EXT Out Comm6 Equal variances 
assumed 
.399 .529 -.391 129 .697 
Equal variances 
not assumed 
    -.400 63.175 .691 
EXT Order Taking1 Equal variances 
assumed 
4.489 .036 -1.406 129 .162 
Equal variances 
not assumed 
    -1.720 95.323 .089 
EXT Order Taking2 Equal variances 
assumed 
11.353 .001 -2.720 129 .007 
Equal variances 
not assumed 
    -3.373 98.573 .001 
EXT Order Taking3 Equal variances 
assumed 
1.029 .312 -2.229 129 .028 
Equal variances 
not assumed 
    -2.208 59.397 .031 
EXT Inbound Comm1 Equal variances 
assumed 
.138 .711 -2.202 129 .029 
Equal variances 
not assumed 
    -2.192 59.963 .032 
EXT Inbound Comm2 Equal variances 
assumed 
.004 .947 -.858 129 .393 
Equal variances 
not assumed 
    -.845 58.812 .401 
EXT Inbound Comm3 Equal variances 
assumed 
1.202 .275 -2.248 129 .026 
Equal variances 
not assumed 
    -2.212 58.633 .031 
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EXT Inbound Comm4 Equal variances 
assumed 
1.551 .215 -2.786 129 .006 
Equal variances 
not assumed 
    -2.594 53.334 .012 
EXT Procurement1 Equal variances 
assumed 
.135 .714 -1.707 129 .090 
Equal variances 
not assumed 
    -1.754 63.701 .084 
EXT Procurement2 Equal variances 
assumed 
.686 .409 -.700 129 .485 
Equal variances 
not assumed 
    -.673 56.322 .504 
EXT Procurement3 Equal variances 
assumed 
.573 .451 -2.575 129 .011 
Equal variances 
not assumed 
    -2.399 53.376 .020 
EXT Procurement4 Equal variances 
assumed 
.084 .772 -1.952 128 .053 
Equal variances 
not assumed 



















 Appendix B  
Percentage of Missing data for all variables 
         N 
Missing 
data (%) 
TECRelative Advantage1 131 0.00 
TECRelative Advantage2 131 0.00 
TECRelative Advantage3 131 0.00 
TECRelative Advantage4 131 0.00 
TECCompatiblity1 129 1.53 
TECCompatiblity2 129 1.53 
TECCompatibility3 128 2.29 
TECComplexity1 130 0.76 
TECComplexity2 130 0.76 
TECComplexity3 130 0.76 
TECComplexity4 130 0.76 
ORGResouces1 131 0.00 
ORGResources2 131 0.00 
ORGResources3 131 0.00 
ORGResources4 131 0.00 
ENVCustomerPressure1 131 0.00 
ENVCustomerPressure2 131 0.00 
ENVCustomerPressure3 131 0.00 
ENVCustomerPressure4 131 0.00 
ENVCompetition1 131 0.00 
ENVCompetition2 131 0.00 
ENVCompetition3 131 0.00 
Innovation Item1 127 3.05 
Innovation Item2 127 3.05 
Innovation Item3 127 3.05 
Innovation Item4 127 3.05 
EXT Internal Comm1 131 0.00 
EXT Internal Comm2 131 0.00 
EXT Internal Comm3 129 1.53 
EXT Internal Comm4 131 0.00 
EXT Internal Comm5 130 0.76 
EXT Internal Admin1 131 0.00 
EXT Internal Admin2 131 0.00 
EXT Internal Admin3 131 0.00 
EXT Out Comm1 131 0.00 
EXT Out Comm2 131 0.00 
EXT Out Comm3 131 0.00 
EXT Out Comm4 131 0.00 
EXT Out Comm5 131 0.00 
EXT Out Comm6 131 0.00 
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EXT Order Taking1 131 0.00 
EXT Order Taking2 131 0.00 
EXT Order Taking3 131 0.00 
EXT Inbound Comm1 131 0.00 
EXT Inbound Comm2 131 0.00 
EXT Inbound Comm3 131 0.00 
EXT Inbound Comm4 131 0.00 
EXT Procurement1 131 0.00 
EXT Procurement2 131 0.00 
EXT Procurement3 131 0.00 









































































































































































































































































Appendix E3: Homoscedasticity residual scatterplot for IS adoption for internal 
administration. 
 









































































































Appendix F: Cover letter to the printing firms and questionnaires. 
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